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Abstract

./ This calculator program series is designed to be run on magnetic cards on a TI-59
programmable calculator. The following calculations are made by the program series:

~4+) Log volume by Smalian's Formu]a')
£2Y Lumber Recovery Factor:
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._t4) Log scale and percent overrun for the following log rules:
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1. Introduction

Pocket calculators have become as efficient as early large computers. The newest
programmable calculators with storage devices such as magnetic cards or tape

are essentially small computers. In terms of software, the analogy between
computers and calculators can be carried still further. As in the computer
field, there is a general Tack of special purpose programs that are well docu-
mented and easy to use,

The main competitors in the programmable calculator market do offer large numbers
of documented programs for many applications. The applications that this publi-
cation addresses, however, are highly specialized and tailored for use by those
interested in sawm11]1ng —— e ) e
In writing the series of programs described here, care was taken to make their
use as simple as possible. A person who has absolutely no knowledge of programm-
gble ca]cul?tors should be able to operate these programs with only the program
irections.

The calculations carried out by the program series are as follows: (1) log volume
by Smalian's Formula; (2) overlength on logs; (3) lumber recovery factor; (4) log
scale and percent overrun by the following log rules: (a) Doyle; (b) International
1/4-Inch; (c) Scribner; (d) Scribner Decimal-C; and (e) Bureau Scribner.

2. Program Series Design

The series of programs have been divided according to the functions carried out
as follows: (A) program to process logs; (B) program to calculate log volume
by Smalian's Formula, lumber recovery factor, and log overlength; (C) program
to calculate log scale by Doyle Log Rule; (Ds program to calculate log scale

by International 1/4-Inch Log Rule; (E) program to calculate log scale by three
versions of Scribner Log Rule. Each of the log scale programs ?C D, E above)
also calculates percent overrun.

Before any of the calculation programs (B, C, D, E above) can be executed, it is
necessary to input log data. The log data can only be entered into the calcu-
lator via a card prepared by the Log Processing Program. The data needed are
log length and maximum and minimum diameters for each log end. The method used
to enter log data and prepare a data card with the Log Proce951ng~Program is_
covered in detail later in these instructions. > Tt el

The program series was designed so that entry of the stored ﬁog data is part ; '3 !
of each calculation program. The log data card is numbered i3 in‘the upng‘Jeft
hand corner and 4 in the upper right. These numbers 1nd1ca?e~the banks. on, gfth N
the data are recorded. For the same reason the calculation,/programs themSe _

are numbered 1 and 2 in the upper left and right hand corners. In all cases,
programs will be located in banks 1 and 2, and log data located in banks 3-ﬂnd Qes

e . ‘."‘ "x ’
. Coel L ! to ey |
Tt : : -
LY It is suggested, however, that the user keep Personal Programm1ng, the
TI-59 user's manual, close at hand when first using the program series.

-1-
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For example, when the Log Volume by Smalian's Formula program is entered into
the calculator, side 1 (bank 1) is read first followed by side 2 (bank 2). Log
data, if read from a card is then entered by reading side 3 (bank 3) and side 4
(bank 4). Since any number of logs can be entered into the program, any number
of log data cards might be needed, all numbered 3 and 4.

In the program design there was a constant tradeoff between two principles that
in this case were often conflicting: consistency of operation versus the desire

"to prompt the user as much as possible. Some programs used so much space for

program calculation that little was left for the amount of prompting that was
considered desirable. In other programs there was more room for prompting,
and for this reason, the prompting and data entry procedures differ somewhat
between programs.

3. General Information on Running the Program Series

To actually run the programs the reader should turn to the appropriate documenta-
tion in the appendices. A program description, instructions, listing, and sample
input and output are given for each program in the series. Seven logs are
followed through the sample input and output for the program series.

In order for the program to run properly, the calculator memory must be parti-
tioned correctly. This is done automatically for program card insertion if the
calculator is turned on just before initial insertion of the program cards.
Each program automatically repartitions the memory according to need. If work
has been done on the calculator prior to initial insertion, it is suggested
that the user turn the calculator off and then back on before attempting to use
a program. This procedure should always be followed between running each pro-
gram in the series of programs. For example, the calculator should be switched
off and on between using the program for calculating log volume by Smalian's
Formula and that for calculating International 1/4-Inch log scale.

If users do not have a magnetic card with a program already on it, they must key
in the program steps and then store the program on a card. The program should
be stored on a card immediately upon keying in the program since running certain
of the programs erases part of the program code.

A11 of the programs except Scribner can be keyed in and stored according to the
following procedure:
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‘ / PROCEDURE / ENTER /  PRESS 7/ DISPLAY /
h Enter learn mode LRN 000 00
T Key in program from listing ‘ xxx 00
R Exit Tlearn mode LRN
v Reset program pointer RST
. Indicate program bank 1 to be
written 1 WRITE
Insert first side of blank card 1.
Indicate program bank 2 to be
written 2 WRITE
Insert second side of blank card 2.
Label magnetic card (sides 1 and
2 for bank numbers)

(Special instructions for keying in and storing the three Scribner log rules
are given in Appendix VI, Section 2).

Care should be taken to number and letter the card as the designers of the program
intended. So that this can be done properly, an image of the instruction side of
each card as it should be set up is given in the appendices with the program in-
structions.

In some cases, cards written by one calculator cannot be read properly by another.
If the user encounters this problem, the only reccurse is to enter the program
from the listing. Extreme care should obviously be exercised when doing so since
in a series of hundreds of instructions, an entry error is easy to make. A
listing of the program steps keyed in should be compared to the program listing
given to insure exact duplication.

It will be noted that in no case is the instruction "2nd" included in the program
instructions or listing. The user, it is assumed, should be able to determine
key sequences requiring a "2nd" instruction when entering the program steps or
running the programs.Z?

v

Each calculation program has two options. One option prints individual log values

E as well as final totals. The other prints only final totals, skipping the in-

5 dividual log values. The program instructions give direction on using the option
3 desired.

3

- 4. General Information on Program Series Data

i

' The following explanation of the data necessary for running the program series

X provides details about the data not included in the program instructions.

3

B 2/ Page VI-6 of the TI-59 user's manual, Personal Programming, gives a com-

plete 1ist of possible printer output and the key sequences used to create each
2 one.

-3-
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A. Log Data

The log processing program requires five measurements from each log studied. These
are: maximum small end diameter, minimum small end diameter, maximum large end
diameter, minimum large end diameter, and length. The diameters should be

entered to the 0.1 inch and length to the 0.1 foot. See Appendix I for an ex-
planation of the suggested procedure to use in measuring logs.

The raw data on maximum and minimum diameters for both the small and large ends
of the log are used to calculate average small and large end diameters. The
average diameters are then rounded to the nearest 0.1 inch. This reduced amount
of data consisting of average maximum and minimum end diameters and length is

. then packed into one storage location to save storage space in the calculator.
= The raw data prior to averaging the maximum and minimum diameters is not saved.

] When the data is packed, decimal points are dropped with allowance made for 3
?!l digits (2 to the left of the decimal, 1 to the right) for small end diameter,
& large end diameter and length. For example:

N Small end diameter = 12.3
- Large end diameter = 15.6
Length = 18.9

Would become 123156189 in the packed register. This packing allows
up to 50 logs to be stored on one magnetic card.

This system of storing the data is necessary to conserve storage space in the
calculator and allow the log data to be stored on relatively few magnetic cards.
The Toss of data involved in the method used to do this does cause some differ-
ences to exist between the workings of the program and the log rules being
modeled.

Two of the log rules 7vai1ab]e in the series are officially recognized by the
U.S. Forest Service.3/ These are the International 1/4-Inch and Scribner Decimal-

C. The Forest Service rules for determining diameter measurements require that

ffj the maximum and minimum diameter measurements be rounded to the nearest inch

b before averaging. When one of a pair of maximum/minimum diameters falls right
- on the 1/2-inch mark, it is rounded up. When both of the pair of maximum/minimum
:;‘ measurements falls on the 1/2 inch, one is rounded up and the other down.

9 .

-~ After the maximum/minimum pair has been averaged, if the average diameter falls
= on the 1/2 inch, the diameter is rounded down. This means that both measured

- diameters and averaged diameters are always rounded to the whole inch before

25 their use for scaling.

‘I.:"‘

7] As opposed to this method, the data stored by the calculator program averages
— maximum and minimum log diameters without first rounding to the nearest inch.

. This will cause slight differences in log scale between that calculated by the
= program and that given by using Forest Service rules.

Eif This difference can be avoided if the user rounds each log's diameter measurements
Ej according to Forest Service rules prior to entering the data. A user who wishes
rv.-‘_

f? 3 National Forest Log Scaling Handbook. 1973. For. Serv. Handbook.

o FSH 2408.11. U.S. Govt. Printing Orfice, Washington, D.C.

E'
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to do this should round maximum or minimum diameter measurements ending in .5 up
unless both the maximum and minimum pair end in .5; in this case, the user should
round one of the pair up and the other down.

A user should determine whether extreme accuracy in estimation of log scale or
log volume is of most importance before deciding how to enter the log data. If
log diameter measurements are altered to suit a particular log rule, they will
not give completely accurate estimates of log volume.

Bureau or Long Log Scribner is the rule authorized by several scaling bureaus.ﬂ/
The rules of these scaling bureaus differ from the scaling rules used by both the
Forest Service and the Log Processing Program. Bureau rules require that the
maximum and minimum diameter measurements taken be truncated to the inch before
averaging. Likewise, the averaged diameter is also truncated to the inch.

A user who wishes to exactly follow the scaling practices of Bureau Scribner
should determine the average small end scaling diameter prior to entering it
(using the Bureau Scale practice of truncation) and enter this same diameter
twice. Again, a user should determine before altering the data entry procedures
whether exact accuracy in log scale or volume is most important. If accuracy in
volume rather than scale is most important, the method of diameter entry should
not be altered.

Diameter measurements for Doyle and Scribner Log Rules (straight Scribner as
opposed to Scribner Decimal-C or Bureau Scribner) are taken in many variations
across the country. If user requirements are different from the Log Processing
Program, the user must make any necessary adjustments. The calculation programs
for Doyle and Scribner round the average diameter stored by the Log Processing
Program to the nearest inch rounding .5 inch down.

Another aspect of the log data to be considered is the constraints put upon log
size by memory limitations in the calculation proorams. There are no constraints
for two of the calculation programs, Log Volume and Doyle Scale. Of the other
four calculation programs, three are limited by log diameter and all four are
limited by log length. Limits set upon the diameter are due to the factors
stored for the three Scribner programs. The limits are logs with diameters
between 1" and 30" for Scribner and Scribner Decimal-C and logs with diameters
between 6" and 30" for Bureau Scribner, Limits are set for log length because
of the rules governing the scaling of long logs. U.S. Forest Service rules

state that logs longer than 20' must be segmented and scaled as two or more

logs. The International 1/4-Inch program is able to handle logs up to and in-
cluding 40' because there was space in the calculator program to do the segment-
ing. Scribner and Scribner Decimal-C programs required too much room for the
segmenting to be included. This means that these two programs can handle logs
only up to 20'; requiring users to segment longer logs themselves. Bureau
Scribner also requires segmenting logs by hand. Bureau Scribner, however, handles
logs up to 40' before segmenting is necessary.

If length 1imitations interfere with the sample of logs taken, the logs can be
segmented by hand. If the long logs are segmented, these logs can be stored on

i/See the "0Official Rules for the Following Log Scaling and Grading
Bureaus: Columbia River, Grays Harbor, Northern California, Puget Sound,
Southern Oregon, Yamhill," January 1, 1980 Edition,




a separate data card from the short logs. For example, if in a sample of 45 logs
three were too long for scaling by the Scribner rule on the calculator, the 42
short logs could be processed and stored on one card and then the other three
could be processed and stored twice, once as 3 long logs stored on a card for
calculating volume (since the Log Volume Program has no restriction on length)
and once as 6 segments stored on another card for calculating scale by the
Scribner rule for short logs. Since the calculation programs can handle any
number of data cards, this method of grouping logs can be to the user's advan-
tage in dealing with other problems of this type.

B. Number of Logs to be Processed

The total number of logs that can be processed by any of the calculation programs
in the series is not limited. There is, however, a 1imit of 50 logs that can be
stored on a single magnetic card and in the memory set aside for log data by
each program., This is also the limit to the number of logs that can be entered
in the Log Processing Program. The calculation programs can process more than

50 logs because they have been set up to sum the results from more than one card.
It is important to note that even if more than one data card is used in running
one of the calculation programs there is no requirement that any data card hold
the full 50 logs. Thus any data card can hold any number of logs from 1 to 50
inclusive.

C. Mill Type

Mil1l type classifies the mill according to the lengths of lumber produced. The
designations of "0dd," "Even," and "Random" length have the following meanings.
An "0dd" length mill is one that produces lumber in both odd and even lengths.
An "Even" length mill is one that produces lumber in only even lengths. A
“"Random” length mill by definition has no overlength or lumber trim allowance
since the logs are always the correct length for the lumber produced. The
"Random” length designation is only used by the program to calculate log volume,
and lumber recovery factor, since a scaling length must be assigned to a log

in order to use the scaling rules,

D. Minimum Lumber Trim Allowance

"0dd" and "Even" length mills allow for some amount of log length in excess of
the nominal length for the trimming operation, although this allowance may be
zero in a rare mill, Minimum Tumber trim allowance (MLTA) is the minimum length
over the nominal required on a log to manufacture a given product. For example,
a sawmmill may require 4" in length over nominal to manufacture 12' lumber. If
this is the case, a log 12' 2" long is not long enough and it is cut back to

the next nominal length plus the MLTA of 4", If the mill is cutting odd lengths
that next nominal length plus MLTA would be 11' 4"; if it is cutting only even
lengths it would be 10' 4",

MLTA is calculated from the input of trim allowance entered as inches in the
programs. MLTA given in terms of inches is standard industry practice. Because
log lengths are measured to tenths of feet, however, conversion is necessary.

-6-
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The log measurement methodology given in Appendix I suggests that all log measure-
ments be taken to the tenth foot and truncated. If log lengths are truncated,
then MLTA must also be truncated to the tenth foot so that the two can be com-
pared on the same basis.

The MLTA input as inches is converted to the decimal fraction of a foot. This
is then truncated to the tenth of a foot. MLTA of 4 inches converts to .333 ...
foot and when truncated becomes .3 foot.

When using the calculation program for log volume it should be remembered that
tree length logs and logs taken from the top of a tree should not be penalized
for extra log length. To get an accurate overlength figure these logs should
be noted and a revised length entered for them. The revised length should be
the longest nominal log length plus MLTA that does not exceed the actual log
length. 1In the example above, the 12' 2" log should be entered as 11.3' for an
"0dd" length mill or as 10.3' for an "Even" length mill (nominal length plus
the MLTA of 4" converted to .3') if it is a top log.

5. Running the Individual Programs

The following descriptions of the individual programs making up the program
series provides details about running the program not included in the program
instructions.

A. Log Processing Program

As has already been described, the log processing program takes log measurements
(maximum and minimum diameters for both the small and large end rounded to the
nearest 0.1 inch; Tength to the 0.1 foot truncated), processes, and packs them
into one calculator storage location for each log. These log data are then usable
in each of the calculation programs.

The log data can be edited in two ways. The easiest way is as the log values

are being read in. An edit routine is incorproated in the program to allow this.
The details of the edit procedure are given in the program instructions. If the
user suspects an error as an individual log is being entered, a review of stored
data can be made to corroborate this. The log data can then be entered correctly.
This can only be done, however, if the user detects the error before continuing
on to enter data for the next log. If a log has been entered incorrectly and

not corrected before entering a new log, the user should finish processing all

log data and use the second method of editing log data which is to directly edit
the packed data.

Editing the packed data is a three-step process: (1) determine the correct packed
data; (2) determine the register the incorrect data is stored in; and (3) store
the edited data in that register. The first step can be done on a scrap of paper.
For each end of the log, average the diameters and round to the nearest 0.1 inch
(follow the Forest Service, Bureau rules etc., given previously for rounding to

an average diameter). Write these two numbers, small end first, and the length
side by side on the paper. Each number will be 3 digits (if necessary, precede

a number with a zero to get three digits). Ignoring the decimal points gives the
user the packed data. For example:




"
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small end diameter = 1223128 _ 453 _ 1y
Large end diameter = 15551%%l§4§- = 15.55 =15.6
Length = 9.9 =09.9

Writing these together gives "12.3 15.6 09.0." Thus the packed data is "123145099"
when decimal points are ignored. Next, the register to be changed can be deter-
mined by locating the incorrect entry on the listing or can be found by adding

59 to the log number and subtracting the total number of logs input. Thus, if

the above example was for the 32nd of 40 logs entered, the register number would

be 32+59-40 or 51. Finally, clear the display register by pressing the CLR key,
input the packed data, press the STO key and input the register number. For this
example the process is as follows:

/ ENTER / PRESS /

CLR

123145099 STO
51

If the data to be edited is stored on a card, read sides 3 and 4 of the card, edit
the data, and write the edited data onto sides 3 and 4 of the same card.

Once the log data are correctly on a magnetic card, they can be used in one or

more of the calculation programs. They can be reused for other log data or stored
to save the logs for future processing.

B. Program to Calculate Log Volumes By

Smalian's Formula, Lumber Recovery
Factor and Log Overlength

This program calculates log volume by Smalian's Formula, overlength on the logs,
and Lumber Recovery Factor. The equation to calculate volume by Smalian's Formula
is of the following form:

Cubic Feet = 0.002 727 0769 (002 + 012) L

where D0 = average small end diameter, D] = average large end diameter, and L =

length. Only volume with overlength is calculated. (Overlength was explained
in section 4.)

Lumber Recovery Factor (LRF) is the ratio of nominal board feet of lumber recovered
to each cubic foot of log with log overlength eliminated. (Lumber Tally + Log
Volume). It provides a re'atively unbiased estimator of mill efficiency as com-
pared to overrui. and for * is reason is becoming more widely accepted by the
industry for rep..., g - 11 efficiency.

LRF will be calculated by the program if the lumber tally from the logs on which
the volume has been calculated is entered after the appropriate program prompt.

................
......
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C. Program to Calculate Log Scale
by Doyle Log Rule

This program calfulates log scale by the Doyle Log Rule. The equation is of the
following form.5

Board Feet = (D-4)2 L/16

where D = small end diameter and L = length. The scale is rounded to the nearest
board foot for each log.

D. Program to Calculate Log Scale by
International 1/4-Tnch Log Rule

This program calculates log scale by the International 1/4-Inch Log Rule. The
equation is Grosenbaugh's Integrated Formula given as follows:6/

0.049 761 912 LD2 + 0.006 220 239 LZD
3

Board Feet

0.185 476 2 LD + 0.000 259 176 6 L
2

0.011 592 262 5 L= + 0.042 222 22 L

where D = small end diameter and L = length., The scale is rounded to the nearest
5 board feet for each log.

Logs longer than 20 feet are broken into two segments before the equation is
applied. They are broken as nearly in half as possible. The new small end dia-
meter for the segment with the largest diameter is then calculated using taper
as calculated from the original log. This new small end diameter is then used
as D in the equation.

A E. Program to Calculate Log Scale
: by Scribner Log Rules

This program calculates log scale by any of three versions of the Scribner Log
Rule. The Scribner Rule is a tabular rule but the tabular values are approximated
by the following equation:

Board Feet = Length X Factor
7/
Factor is obtained from Table 1.™

5/ Freese, F. 1974, A collection of log rules. p. 17. USDA For. Serv.
Gen. lech. Rep. FPL 1. For. Prod. Lab., Madison, Wis.

5/ 1bid. p. 24.

7/ '

" See the "Official Rules for the Following Lo? Scaling and Grading
Bureaus: Columbia River, Grays Harbor, Northern California, Puget Sound,
Southern Oregon, Yamhill," January 1, 1980 Edition.

-9-




Factors Factors Factors Factors
for for for for
- Diameter Lengths Lengths Lengths Diameter Lengths
% (In.) 1' to 15’ 16' to 31 32' to 40" (In.) 1' to 40
1f4 ] 0.000 * * 16 10.000
;‘ 2 0.143 * * 17 11.528
-' 3 0.390 * * 18 13.290
B 4 0.676 * * 19 14.990
?Q 5 1.070 * * 20 17.499
- 1.160 1.249 1.570 21 18.990
- 7 1.400 1.608 1.800 22 20.880
8 1.501 1.854 2.200 23 23.510
9 2.084 2.410 2.900 24 25.510
10 3.126 3.542 3.815 25 28.677
11 3.749 4.167 4.499 26 31.249
2 12 4.900 * * 27 34.220
Eff 13 6.043 * * 28 36.376
& 14 7.140 * * 29 38.040
. 15 8.880 * * 30 41.060
r-
;il *The factors for these diameters remain constant for logs 1' to 40'
2 in length.
.
: -10-
RN . L X o
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Table 1.--Factors for Calculating Scribner Log Rule

(For Scribner, Scribner Decimal-C, and Bureau Scribner)
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The three versions of Scribner that are included are (1) Scribner§/; (2) Scribner
Decimal-C, the version of Scribner recognized by the Forest Service; and (3)
Bureau Scribner, a variant of Scribner Decimal-C used in the Douglas-fir region

of the West Coast. The scale is rounded to the nearest board foot for Scribner
and to the nearest 10 board feet for both Scribner Decimal-C%/ and Bureau Scribner.

Due to the large amount of space taken in the calculator to store the Scribner
factor array, it was necessary to use more than one card for this program. Each
of the other calculation programs employ one card numbered 1 and 2 for the edges
to be read. _

This program requires two program cards and the reyse of banks 1 and 2 for the
second card. To avoid the confusion of having two cards numbered 1 and 2 to
correspond to the banks used, the program cards are labeled with the letters A,
B, C, and D. This indicates the order in which the edges are to be read. Each
is still subheaded 1 and 2 to indicate that banks 1 and 2 are still used.

Another result of storage space limitations is that the second program card is
specific to the version of Scribner Rule to be used. To select an option the user
selects the appropriate program card. Thus there are three different second cards.
The user need concern himself only with one version at a time, If the user is
only interested in running Scribner Decimal-C, for example, there is no need for
the other two second cards for the other two Scribner rules. This again Teaves

the user with only two cards.

6. Calculation of Qverrun

Percent overrun will be calculated by the program for each of the three Log Scale
Programs (C, D, E above). This requires that the lumber tally from the logs on
which the scale has been calculated is entered after the appropriate program prompt.

The equation used is:

_ Actual Tally - Scale Tally
Percent Overrun = ScaTe Tally X 100

8/ This is the original version as devised by Reverend Scribner but extended
to allow logs shorter than 12' and longer than 24' to be scaled. For this pur-
pose the factors cited in Table 1 were used. These model very closely the
Scribner rule in use in the State of Florida.

9 For very small logs, Scribner Decimal-C allows scaling to 5-board feet.
Six-inch logs shorter than 10', 7" logs shorter than 7', and 8" logs shorter
than 4' are scaled at 5 board feet. Due to space limitations, this is not
done by the calculator.
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Appendix 1

Log Measurement Methodology

The following procedures are suggested for measuring the logs to be input to this
series of programs.

Log diameter measurements are taken inside bark to the nearest 0.1 inch. Maximum
and minimum diameter measurements are taken at each end of the log to obtain an
accurate calculation of true log volume. These measurements are taken at right
angles to each other,

Log length is measured and truncated to the 0.1 foot. The truncation is done since

in calculating overlength a log must be at least a given length. It either is this
long or it is not.

-13-
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Appendix II -- User Instructions for Log Processing Program

7 . 2]
Log Processing

end JL end JLength] Edit | Edit

Section 1 Program Description and Misc. Information

(page 15)

Section 2 -- Program Instructions
(pages 16-17)

Section 3 -- Program Listing
(pages 18-21)

Section 4

Sample Run
(pages 22-24)
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Appendix II, Section 1

PROGRAM DESCRIPTION

This program prepares log data for use in the program series. The maximum and
minimum end diameters entered as data to the program are averaged, then rounded
to the nearest 0.1 inch. The log data is packed by placing average small end
diameter, average large end diameter, and length into one data register. A
maximum of 50 logs per card are allowed. Edit keys are available to reenter

log data if a 1og is entered incorrectly (only before next log is entered). The
packed data can also be edited according to the instructions given in the dis-
cussion of the Log Processing Program in the body of the paper (Section 5A).

‘ MISCELLANEOUS INFORMATION

User Defined Keys Labels Used - 6

A Small End Diameter A,8,C,D,E,A'

B Large End Diameter

C Length

D Edit before entering length

E Edit after entering length

A' Start Program

Data Registers Flags

00 Maximum Small End Diameter 1 2nd Small End Diameter
01 Minimum Small End Diameter 2 2nd Large End Diameter

02 Maximum Large End Diameter
03 Minimum Large End Diameter
04 Length

05 Current Register

06 Number of Logs

07 36162414 = 'SDIB’

08 27162414 = 'LDIB'

09 27322236 = 'LOGS' Partitioned -- 479.59
10 Library Module -- any
: - Packed log data Printer -- yes

. Cards -- 1
59,

-15-
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Appendix II, Section 2

PROGRAM INSTRUCTIONS

STEPS/ PROCEDURE / ENTER /  PRESS / DISPLAY*
1 Clear program memory and display cP, CLR (0)
register
2 Enter program using method A or B
A. Key in
Enter learn mode LRN (000 00)
Key in program from listing (478 00)
Exit learn mode LRN (0)
B. Read card
Insert side one of program card (1.)
Clear display register CLR (0)
Insert side two of program card (2.)
Clear display register CLR (0)
3 Start program A' 'DATA PROCESSING'
(0)
4 Enter the number of logs to be # logs R/S 'SMALL - A LARGE - B
processed this run {(Max 50) %E?GTH - C EDIT -D,E'
0
5 Enter data
Enter Maximum Small End XX. X A xx.x ‘'SDIB'
Diameter (Max SED) (xx.x)
Enter Minimum Small End XX, X A xx.x 'SDIB'
Diameter (Min SED) (xx.)
Enter Maximum Large End XX. X B xx.x 'LDIB'
Diameter (Max LED? (xx.x)
Enter Minimum Large End XX. X B xx.x 'LDIB'
Diameter (Min LED) (xx.x)
Enter Length XX. X c xx.x 'LEN'
NOTE: Editing of the data can be X 'LOGS'
done if any error is found while (0)
entering the log data
See step 4.
6 Repeat step 5 for all logs
7 When finished, the program will 'LOG DATA'
list the data. This is a listing XXXXXXXXXe XX
of the data as it is stored in the XXXXXXXXX, XX
calculator. The listing will have .
a number (xxxxxxxxx.) followed by .

the data register number (DR).

The number is actually the Average
SED, Average LED, and the Length,
The packed data breaks down like
this:

*Qutput indicated inside parentheses is shown in display register. All other output
is printed.

-16-
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Appendix II, Section 2

PROGRAM INSTRUCTIONS

STEPS/ —PROCEDURE / ENTER 7 PRESS

/ DISPLAY*

8B

L2 4

123145189 DR
12.3 15.6 18.9 DR
SED LED Len DR

Editing data can be done only be-
fore the input for the next log

is begun, Edit data using method
A or B depending on when the error
is discovered,

NOTE: The user canmot edit any
previously entered logs, only
current log and previous log
(before entering the first diameten
of the current log)., Section 54
in the body of the paper explains
how to correct the packed data.

Reenter diameters before length
is entered (and log processed)
Continue D

Reenter log data as in step 5
Go to step 6

Reenter diameters and length after
length is entered (and log
processed)

Continue E

Reenter log data as in step 5
Go to step 6

OPTIONAL - Record data on magne-
tic card
Indicate data bank 3 to be 3 WRITE
written
Insert first side of blank card
Indicate data bank 4 to be 4 WRITE
written
Insert second side of blank
card
Label magnetic card (sides 3
and 4 for bank numbers)

To enter additional logs to be
saved on additional magnetic
cards, begin at Step 1.

'REENTER LOG'
(0)

'REENTER LOG'
(0)

(3.)

(4.)

is printed.
-17-
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Appendix II, Section 3

PROGRAM LISTING

STEP KEY  KEY
NO. CODE SYMBOL

PRESS*
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NO.

KEY
CODE
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SYMBOL  PRESS*
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Appendix II, Séction 3

PROGRAM LISTING

STEP
NO.

KEY
CODE

KEY
SYMBOL

STEP
NO.

KEY
CODE SYMBOL

KEY

PRESS*

STEP KEY
CODE

KEY
SYMBOL  PRESS*

"."‘n. TR AT A
. S e b
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ot e foab fents foaned.
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PN ' IOk JRecd W 4

2

e e

i 3 04 04 =2 OF a2

b =t &3 [F 04 0 oz oz

o] rel 05 o &3 OF &3 OF
a2 Oz o= a5 s E JC T AN
43 0Oy 7 25 CLE g2 OF
144 01 5 [y 05 05
HIE S 1 I Q22 [AOY =9 [OF
T4 03 3 1 GTO ag o
HIE S U B o= 02 2 29 DR
isa Oz oz S 20 : &1 G7T0
g9 o2 7 e LBL : a2 oz 2
150 O30 - ig D z S0 20
HE B ¥ I 22 IHY o e LEL
152 B3 OF 25 STF St flg 2 i5 E
153 01 o3 a1 o1 1 e a1 1
154 0 2 22 IHY = 22 InY
155 03 =3 o ae STF St flg ; 44 SUH
15 00 O & oz a2 2 2 as o 05
157 00 0 = a8 /DY 2 as 3
iss oz oz Z o3 [P o s 5
i%9 0o 0 2 aoo g e e3 0OF
RO OO0 0 2 a3 0= e a1 ot
LR R U 1 B 21 a5 5 & a1 o1
ez 01 i = &3 0OF o ay oy
PRI 05 5 205 01 o & o1 1
ied &% 0OF SE a1 & oy 7
TS gz ox Zig oy 7 2 e
ioe 01 1 211 01 1 z a1 1
N 21z 07 7 z a3 =
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172 oz 03 i Se2 Q2 onz
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*If input is different from key symbol.

This does not include implied 2nd.
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PROGRAM LISTING

M [ser kv ke STEP  KEY  KEY STEP KEY  KEY -
" |NO. CODE SYMBOL PRESS* |NO.  CODE SYMBOL PRESS*  [NO. CODE SYMBOL PRESS®

271 oo =2 o= 03 3 el 22 ITHY
270 0o = 33033 e de STF St fig
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274 03 03 oz ooz 204 58 FIX
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ZTE 05 aS 0z 0= et 43 ROL
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Appendix II, Section 3

e~ g

PROGRAM LISTING
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" L SR

Card 1 - 5 logs

SAMPLE RUN
ENTER PRESS OuUTPUT
A’ LDRTH PROCESSIH
Number of logs R/S SHMALL - 8 LARGE - E
LEHGTH - £ EDIT -IsE
Max. Small End Diameter A 25, SDIE
Min, Small End Diameter A =5, SOIE
Max. Large End Diameter B =l e LIIE
Min. Large End Diameter B 1.3 LTIE
Length C 12,7 LEH
i LOGs
Max. Small End Diameter A 225 SDIE
Min. Small End Diameter A 2.5 SR
Max. Large End Diameter B 24, 5 LDIE
Min. Large End Diameter B 2.2 LTIE
D FEEMTER LOG
Max. Small End Diameter A R0 5 SDIE
Min. Small End Diameter A 1.5 STDIE
Max. Large End Diameter B 24,5 DB
Min. Large End Diameter B 3i. 3 LUIE
Length c 10,2 LEH
2 LOGs
Max. Small End Diameter A 20, 5 ZhiE
Min. Small End Diameter A 18, & SDIB
Max. Large End Diameter B 215 LDIE
Min. Large End Diameter B 9.7 LOIE
Length C 22,03 LEH
: 3 LDGE;
-22-
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SAMPLE RUN (Continued)

Card 1 - 5 logs

ENTER PRESS ouTPUT
P Max. Small End Diameter A
- Min, Small End Diameter A
Max. Large End Diameter B
\ Min, Large End Diameter B
- Length c
4. LGS
L E REEMTER LOG
Max. Small End Diameter A R T SHIE
Min. Small End Diameter A i3, 3 SHIE
A Max. Large End Diameter B x4, 7 L TIE
o Min. Large End Diameter B 23,5 LOIE
[ Length ¢ 10,2 LEH
g 4. L.OGS
2 Max. Small End Diameter A
S Min. Small End Diameter A
N Max. Large End Diameter B
. Min. Large End Diameter B
Length c
! LOG DATH
Eﬁ o1
4 =
L =
) P
S
F Store Data
:
by
:
: -23-
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ﬁi Appendix II, Section 4 Card 2 - 2 logs
SAMPLE RUN
1! ENTER PRESS ouTPUT
= -
o A DATA FROCESETH
.
Number of logs R/S §
Max. Small End Diameter A
Min. Small End Diameter A
Max. Large End Diameter B
Min. Large End Diameter B
Length C
Max. Small End Diameter A
Min. Small End Diameter A
Max. Large End Diameter B
Min. Large End Diameter B
Length C
2 LOGE
LIS DATH
h Store Data
.
F
k-
$' .
F"
b
F‘i
-24-
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Appendix 111

- User Instructions for Program to Calculate
Log Volume by Smalian's Formula, Lumber
Recovery Factor, and Log Overlength

7 e/
Log Volume

Start | LRF| T Only

Section 1

Section 2

Section 3

Section 4

-- Program Description and Misc. Information
(page 26)

-- Program Instructions
(pages 27-28)

-- Program Listing
(pages 29-32)

-- Sample Run
(pages 33-35)
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Appendix III, Section 1
PROGRAM DESCRIPTION

This program calculates log volume by Smalian's Formula, log overlength, and
lumber recovery factor. The log data processed is that created by the Log
Processing Program. Data input from the keyboard are mill type (odd, even,
random), MLTA, number of logs to be processed, and mill lumber tally.

If the Individual and Total Option is requested, the output for each log, in
order, is overlength, volume with overlength, and log number for odd and even
mills. Output for random mills for each log is volume and log number, For
the Total Only Option, the output is total number of logs and the totals in
each of the other categories.

If requested, LRF is given for the mill using the volume with overlength.
Additional data cards can be introduced and the program will sum overlength

and volume to new totals. In this way, total volume and LRF for more than 50
logs can be accumulated.

MISCELLANEOUS INFORMATION

ey

User Defined Keys

Labels Used - 3

A Start Program A,B,C
B LRF

C Total Only Option

Data Registers Flags

00 Number of Logs Remaining
01 Current Register

02 Nominal Length + MLTA

03 Actual Length

04 Large End Diameter

05 Small End Diameter

06 Calculations

67 Total Overlength
68 Volume with Overlength
69

-26-

1 Total Only Option
3 Random Mill

07 15412137 -- temporary
- 08 1731223723 -- temporary
N 09 'LOGS' -- from Log Processing Program Partitioned -- 479.59 and 399.69
o 10} Library Module -- any
- . | Packed log data E;;g:er_ ] yes
- & goi from Log Processing Program
- (]
o 61 Mill Type
b 62 MLTA(ft.)
63 .0027270769
o 64 15412137 = 'CUFT'
@ 65 1731223723 = 'ENGTH'
- 66 Total Number of Logs




5@ Appendix III, Sectioh 2
- PROGRAM INSTRUCTIONS
STEPS/  _ PROCEDUR *
;ﬂ / / E /_ENTER _/ PRESS / DISPLAY
1 1 Clear program memory and display CP, CLR (0)
! register
I: 2 Enter program using method A or B
g A. Key in
Enter learn mode LRN (000 00)
s Key in program from listing (475 00)
L Exit learn mode LRN (0)
;-‘ B. Read card
> Insert side 1 of program card 1.)
o Clear display register CLR 0)
. Insert side 2 of program card (2.)
;" Clear display register CLR (0)
L:‘ 3 Enter log data
h < Insert side 3 of data card (3.)
- Clear display register CLR (0)
> Insert side 4 of data card (4.)
» Clear display register CLR (0)
*k OPTIONAL - Print Total Only c (0)
4 Start program A ‘'LOG VOLUME'
(0)
5 Enter mill type 1,2, or 3| R/S Mill type code
(0odd=1, even=2, random=3) (0)
6 Enter MLTA MLTA(in.) | R/S MLTA(in.)
(enter zero for random mill) MLTA(ft.)
. (0)
4 7 Enter the number of logs to be # logs R/S
x processed this run (MAX 50), not
- total
F 8 Log data is processed and printed
- Output:
4 1. Individual logs - if desired
- a. for odd and even mills:
: log overlength X XXXXXXXXX
log volume with overlength XX . XXXXXXXX
log number XX.
4 b. for random mills:
I log volume XX . XXXXXXXX
log number XX,
F' *Output indicated inside parentheses is shown in display register. A1l other output
i is printed.
. -27-
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PROGRAM INSTRUCTIONS

.....

PS/ PR / ENTER /  PRESS / DISPLAY*
2. Totals
a. for odd and even mills:
total number of logs xx. 'LOGS'

processed (9B)

Continue

9B Calculate LRF
Continue
Enter tally

Go to step 94

total log overlength

total log volume
with overlength
b. for random mills:
total number of logs
total log volume

9 Process more log data (9A) or
Calculate LRF for logs already

9A Process more log data

Enter data as in step 3
Go to step 7

The LRF is calculated using
volume with overlength,
NOTE: = Additional data can be

entered after step 9B

R/S

tally R/S

'TOT OVERLENGTH'®
XX, XXXXXXXXX ‘FT'
'VOL W OVERLENGTH'
XXX, XXXXxxxx "CUFT'
(0)

xx. ‘'LOGS'

'voL'

XXX, XXXXxXXX ‘'CUFT*
(0)

(0)

(0)
XX, XxXxxxxxxx 'LRF'
(0)

*Qutput indicated inside parentheses is shown in display register. A1l other output

is printed.
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PROGRAM LISTING

STEP KEY  KEY STEP  KEY  KEY STEP KEY  KEY
NO. CODE SYMBOL  PRESS* NO. CODE SYMBOL PRESS* NO. CODE SYMBOL  PRESS*
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= PROGRAM LISTING

b —
r‘! STEP KEY  KEY STEP  KEY  KEY STEP KEY  KEY
- | NO. CODE SYMBOL PRESS* NO. CODE SYMBOL  PRESS* NO. CODE SYMBOL  PRESS*

136 42 570 121 239 PRT 228 07 7
127 02 pz 152 44 SUN 227 00 0
133 %1 GTO 133 &3 &3 228 00 0
1239 a1 o0t 1 124 27 IFF If flg 229 &9 0OF
140 44 44 125 01 o1 1 230 02 02
141 32 i 18 01 0} 1 231 03 =z
142 42 570 137 299 99 232 Oz 2
142 0z a4z 182 432 RCL 233 04 4
144 43 RCL 129 01 0Ot 234 02 2
145 02 4z 190 285 + 225 o1 1
1456 75 - 191 43 RCL 23e 0OV F
147 43 RCL 192 && &£ 237 03 =
43 0z a2 19z ¥5 - 238 0% 5
143 25 = 194 05 5 233 gz 2
190 37 IFF If flg 195 092 9 2400 03 T
151 01 01 1 {19 95 = 241 &9 0OF
152 01 0t 1 197 99 PRET 242 0323 03
153 55 55 133 28 ADY 243 3 RCL
154 99 PRT 193 &9 0OF 244 K5 &5
195 44 sSuUM 200 21 2 243 &9 0OF
15 &7 EF 201 97y D=2 246 04 04
157 432 =CL 202 00 00 0 247 &9 0OF
153 a4 04 203 00 00 0 248 05 05
199 33 u= 204 52 52 249 Q02 Z
160 42 570 205 93 /DY S50 01 1
151 D& 0 Z0se 43 RCL 231 03 3
162 43 RLCL 207 0% 09 292 Oy 7
122 05 05 202 &9 0OF 293 B9 0OF
164 33 u& 209 04 04 254 04 04
165 44 SUH 210 43 ERCL 223 43 RCL
'@ | 166 D& 06 211 E6 BB 256 A7 BT
D 167 43 RCL 212 &9 0OF 257 &9 0OF
. 162 &3 &3 213 0&8 D& 258 08 0d
o 169 49 PRI 214 98 ADY 259 93 ADY
SO R L TR 213 &9 0OF cel 04 4
b | 171 43 RCL 216 N0 00 261 03 3
'® lirz 0z 03 217 a7 IFF If fig 262 00 0
Lo 172 &5 = 218 03 03 3 2ed 00 a4
" 174 43 RCL 219 0z a2 2 264 00 0
‘ 175 06 06 220 v v 263 Q0 @
o 176 95 = 221 03 3 266 &9 0OF
;. 177 37 1FF If fig 222 07 °? 267 Q2 02
- 172 01 0Ot 1 223 03 03 263 43 RCL
v 179 0t O 1 224 0z 2 283 KRS 85
120 22 gz 225 023 3 270 &9 0OF

‘o "If input is different from key symbol. This does not include implied 2nd.
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PROGRAM LISTING

STEP KEY  KEY STEP  KEY  KEY STEP KEY  KEY
NO. CODE SYMBOL PRESS* NO. CODE SYMBOL  PRESS* NO. CODE SYMBOL  PRESS*

406 01 1
J07 00 0
403 95

] 409 42 5
-l 410 gz 02
411 99 PRT

- | 412 61 GO

g 412 00 00 0

& 414 00 Q0

{, 415 786 LBL

ol 416 13 ©

L | 417 38 STF St flg
2 415 01 01 1

[ 415 31 pes
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1t input is different from key symbol. This does not include implied 2nd.
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Appendix III | Section 4

SAMPLE RUN

T, T,y .y .

Total Only Option

ENTER

PRESS

OUTPUT

Mill Type
MLTA

Number of logs

Read log data
Number of logs

Tally

R/S
R/S

R/S

R/S
R/S

R/S

.06 YOLURE

L % K]

T LOGE

TO07 OWERLEHGTH

a. 7 FT

YOL W OVERLEHGTH
o0, iddenas CUFT

TOT OYERLEHGTH
ER FT

YOL W OVERLEHGTH
EESPEN CESE T I CUFT




Appendix III, Section 4 Individual and Total Option

SAMPLE RUN

ENTER PRESS | OUTPUT

A .0G “0LUME

Mill Type R/S
MLTA R/S

Number of logs R/S

[ ]
[y
—
=
s
F
%]
[ Y]
I

——
4 R
. LI
]

S
N
A0
[t
J.
0 -

st

TOT OVERLEHGTH
0. 7@ FT

G s gl aax o 4
P TN

o
Y "SR

YOL W OVERLEHGSTH

208, 4492033 CUFT
[ R/S
= Read Log Data
[ Number of Logs
Fﬂ.
=
-34-
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Individual and Total Option

SAMPLE RUN (continued)

ENTER PRESS OUTPUT
1.3
25,4 Eﬁﬁeég
v LOGS

TOT OYERLEHSTH

e o2

YOL P OVERLEHGTH
SEE. 3Eda0s LU

Tally R/S S, 45IHIETRE 3
-35-




Appendix IV -- User Instructions for Program to Calculate Log
Scale and Overrun by Doyle Log Rule

)
N

12/

l

Doyle

Start [More Logs | Short

Section 1 -- Program Description and Misc. Information
(page 37)

Section 2 -- Program Instructions
(pages 38-39)

Section 3 -- Program Listing
(pages 40-43)

Section 4 -- Sample Run

(pages 44-46)

-36-
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Appendix IV, Section 1
PROGRAM DESCRIPTION

This program calculates board foot scale and percent overrun for the Doyle Log
Rule. The log data processed is that created by the Log Processing Program. Data
input from the keyboard are mill type (odd, even), MLTA, number of logs to be
processed, and mill lumber tally. These inputs are prompted for by the program.

If the Individual and Total Option is requested, the output for each log is log
number being processed and individual log scale. For the Total Only Option, the
output is number of logs processed, total log scale, and percent overrun.

Additional data cards can be introduced and the program will sum log scale to a

new total. In this way log scale and percent overrun for more than 50 logs can
be accomplished.

MISCELLANEOUS INFORMATION

User Defined Keys Labels Used - 10

A Start Program A,B,C,E,A',B',C',E',RCL,Prt
B More Logs

C Total Only Option

B' Label

C' Label

D' Label

E' Label

Data Registers Flags

00 Length 1 Total Only Option
01 Small End Diameter . 2 Even Mill

02 Current Register

03 Log Number

04

05

06

07 Log BDFT

08

09 Partitioned -- 479.99 and 399.69
70 Library Module -- any
. Printer -- yes
- t-packed log data Cards -- 1

59 from Log Processing Program

60

61 Total BDFT

62 1731371735 = 'ENTER'

63 Total Number of Logs

64 27322236 = 'LOGS'

65 14162137 = 'BDFT'

66 MLTA(ft.)

67

68

69




Appendix IV, Section 2

PROGRAM INSTRUCTIONS

/STEPS/ PROCEDURE / ENTER /  PRESS / DISPLAY*
1 Clear program memory, and display CP, CLR (0)
register
2 Enter program using method A or B
E. A. Key in
Enter learn mode LRN €000 00)
- Key in program from listing 423 00)
- Exit learn mode LRN (0)
[‘ B. Read card
Insert side one of program card 1.)
Clear display register CLR 0)
Insert side two of program card (2.)
Clear display register CLR (0)
3 Enter log data
Insert side three of data card (3.)
Clear display register CLR (0)
Insert side four of data card (4.)
Clear display register CLR (0)
** 1 OPTIONAL -- Print Total Only o (0)
5 4 Start program A LE R MILL TYPE'
-._: 0
g {5 |Enter mil type 1or0 R/S Mill type code
) (odd=1, even=0) 'ENTER MLTA'
. (0)
b,
. 6 Enter MLTA MLTA(in.) | R/S MLTA in.;
i MLTA(ft.
# '"ENTER NO. LOGS'
- (0)
B 7 Ernter the number of logs to be # logs R/S # logs
j processed this run (MAX 50),
not total
3
o 8 Log Data is processed and printed
o Output:
a3 1. Individual logs - if desired
= log number xxx 'LOGS'
& log scale xxx ‘BDFT'
4 2. Totals
a total number of logs xxx 'LOGS'
' total scale 'TOTAL BDFT'
! XXX
: 'MORE 1 0GS?2"
;i *Qutput indicated inside parentheses is shown in display register. All other output
is printed.
- -38-
b RS L .
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endix IV, Section 2

A o )

s T

e T

PROGRAM INSTRUCTIONS

LT E LR oY TR W

Go to step 94

/STEPS/ PROCEDURE / ENTER 7/  PRESS / DISPLAY*
9 Process more log data (9A) or
Calculate overrun for logs
already processed (9B)
9A Process more log data
Partition calculator for B '"ENTER LOGS'
new data (0)
Enter log data as in step 3
Repartition calculator R/S 2E?TER NO. LOGS'
0
Go to step 7
98 Calculate percent overrun
Continue R/S 'ENTER TALLY'
Enter Tally tally R/S tally
NOTE: Additional data can be %overrun '%0R'
entered after step 9B (0)

“ T -
M S R SN S T

is printed.

nd o

-39-
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PROGRAM LISTING

e e e e e e

STEP
NO.

KEY

CODE SYMBOL

KEY

PRESS*

STEP
NO.

KEY

KEY

CODE SYMBOL

PRESS*

STEP KEY
NO.  CODE

KEY
SYMBOL

PRESS*
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T
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*1f input is different from key symbol.
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This does not include implied 2nd.
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PROGRAM LISTING

STEP KEY  KEY STEP  KEY  KEY STEP KEY  KEY
NO. CODE SYMBOL PRESS* NO. CODE SYMBOL  PRESS* NO. CODE SYMBOL  PRESS*

Py s Pk e g ey
Dot PMET I ,
]

RS v‘.*'_nf.-.‘tx". .
e
§ X
i
[l KX
J G e T

T C it 22 IHY 44 SuM
137 0 ~ 182 53 FIH &l &1
133 03 = 183 a7 IFF If flg 42 370
i=S a7 5 154 oz a2 2 17 o7
. 140 42 570 2o igoe 27 IFF If fig
| 141 ES £S5 ige 3% INT a1 o 1
' 142 7& LEBL i 15 E ig E®
143 43 RCL 75 LEL 33 RCL
1d4  £3 0Op g ©F 24 B4
145 23 23 190 53 2 w7 OF
ide T3 RO RCL Ind i1 az oz R SE
147 0z gz 132 35 = 43 RCL
148 55 = 133 59 INT 02 0z
149 07 7 124 B5 = &% OF
180 22 I 195 gz 2 e df
FE= I W 196 35 = 241 43 RCL
2 35 4+ 197 V& LBL 242 KBS &5
= S R isg 15 E 243 &9 0OF
v 04 4 199 42 570 Zad 4 g4
155 495 = 200 000 a0 o 12 RCL
196 59 IHT 201 43 RCL Sd4e 07 O7
igy 42 ST0 202 a1 a1 287 =3 0OF
g2 04 i1 203 =5 + X AT 15
159 T3 ORCE RCL Ind S0 =N . 249 S5 RDY
181 Oz gz 205 04 4 250 Vé LEL
= =5 - 205 =] = 251 10 E*
iR Oz =2 207 59 IHT 252 &9 0OF
PET 2T OTHY 208 Y50 - 253 22 R
ied 28 LG 209 03 4 254 43 RCL
155 495 = = 35 = 255 02 ar
TEE 22 MW 21 33 mE Za6 0 32 WIT
e 53 INT 212 £S5 257 08
1RE RS o 213 43 RUL 282 00 0
=T U | Sid4 0 00 ao oW 22 I
iTD OO0 O 215 55 = 28l &7 Ed X=t
(e B [ B 2l 01 i okl 43 RCL
itz s - 2 ok & snl 4% RCL
: 1T 43 RCL = 95 = SR K Ed4
; 174 BEER a2 @2 FIH Zed £9 OF
: LYS 35 = o oo oo 0 225 04 04
. TE 53 FI 2 S EE 266 43 RBCL
¥ TYOoooO1 0t 1 2, 22 ITHY 2R7T &3 B3
- TS 52 FE 5* EE oeid &9 0Op
3 22 1Y JE THY JEY D 08
! e S22 EF 28 Flo 270 &9 0OF

Zo T

“If input is different from key symbol. This does not include implied 2nd.
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NS PROGRAM LISTING

STEP KEY  KEY STEP  KEY  KEY STEP KEY  KEY ;
NO. CODE SYMBOL  PRESS* CODE SYMBOL  PRESS* NO. CODE SYMBOL PRESS* |

=
i

a0 an 316 &3 OF 21 02 7

R 217 02 OF ILZ 03 3
= a7 7 18 £9 OF LT 05 S
F? oz 3 219 il as 2ed gF
2 oz & w2 = CLR aE5 E
o VR 221 91 RS TEE MiT
b. o7 7 43 RCL 6T oF
. a1 1 >3 62 B2 AR (e
- TERE: 324 &9 0OF 363 OF
N nz = 225 0 Q1 aF0 00

a7 7 226 i} ~ S 1 CLE

£9 OF 27 oF 172 ADY

=}
el
=4
U 0 SO SRS Y IO IS w IO w O O I e B 0w N m SN R e R 0 2

D RN ) IR X IR [ SN OO W AR RO SN I St IO o x Y O R O g D) O W SN
m
m
]
1

403
404
405

0o~ +
T LR RO Cn

Lo IR W N R W
it
—

a
4
e
£
e
{
5
& =
1 5 2
42 RCL 71 SER 374 2 ADY
= 55 A5 29 PRT 375 1 R-%
) £3 OF 5 3v6  THE LEL
b gz ooz 22 IHY 3FT 2 B
I &9 OF 52 EE ava 3 RCL
s 05 &% OF 379 2 B2
43 RCL o 33 220 9 OF
el &1 &2 OF 381 01 0Ot
3 PRET o 05 382 43 FCL
I8 ALY K 7 383 A4 £4
0z 3 &% OF 284 89 0OF
_/ ag 0 1 17 385 02 02
.- az 3 25 CLE 388 &9 0P
- gz oz 0 R 287 0% 095
o az 3 29 PRT 3z 08 &
an s 5 32 ADY 289 &9 0OF
o a1 i v - 390 17 17
:2 a7 43 RCL 391 25 CLE
- oo o 61 61 IIZ 91 RS
= oo 35 = 393 0F 7
= &9 OF 25 =+ 294 89 OF
= a1 ot 43 RCL 395 17 17
ii 13 RCL S S | 395 17 B®
p- < e A4 eSS = 297 ¥4 LEL
- 2 BS = a1 o1 398 13 ©
B ETN LIV S | : oo 0 399 28 STF St flg
- 10 00 0 255 00 o 400 01 a1 1
. £ ag o 3 b 401 91 R-2
'@ £ 3 32 WT 402 7é LEL
o £ £ (2 32 PRT
. : a3

N g o)
L e T s e |
~J L2 m

DV e Mo 1 ]

KRV O IR O
[ S T P Ry
OO fa G e g

a0 00
]
)
=

*If input is different from key symbol. This does not include implied 2nd.
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PROGRAM LISTING

v -
RARNG

b= | STEP  KEY  KEY STEP  KEY  KEY STEP KEY  KEY
b | NO. CODE SYMBOL  PRESS* NO. CODE SYMBOL  PRESS* NO. CODE SYMBOL  PRESS*

SOoos - |
o <

A

J T

Do )

0 e

$
(]
]
X [}
b LY = T
VIR g T ] T R e

o IR
E‘ 412 &3 [0

1 41z 0z gz
- 414 04 g
. 415 05 5
7] 41 &5
S EI T
i‘ 412 00 0
T 413 45 vy
3 420 08 =
ﬁ 421 95 =
- 222 32 RTH INV SBR

ﬁ *If input is different from key symbol. This does not include implied 2nd.
-
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SAMPLE RUN

Total Only Option

ENTER

PRESS

OUTPUT

e
F Mill Type
MLTA

Number of logs

Read Log Data
Number of logs

T Tally

——

R}

——

LT

R/S

R/S

R/S

R/S
R/S

R/S
R/S

EHTER MILL TYFE

EMTER MLTH

EHTER ®O. LOGS

TOTAL EDFT

1306,

MORE LOGES?Y
EHTER LOGSE
ENMTEER NO. LOGS

[N Y

-

TOTAL EDFT
1750,

MORE LOCZS7?
EHTER THL
13

L
4:

[

-11.

A5T 1429

LOGs

LOSE

L0k
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Appendix IV, Section 4

A A R s et

Individual and Total Option

SAMPLE RUN

ENTER

PRESS

OuTPUT

Mill Type

MLTA

Number of logs

R/S

R/S

R/S

EMTER HMIiLL TYPE

52l el o] H -
EHTER HMLTH
e =

EHTER MO LOGS

= LOG s
SO ERFET
= Logs=
20 BLFT
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SAMPLE RUN (Continued)

Individual and Total Option

ENTER

PRESS

OUTPUT

Read log data
Number of logs

1 IRERATA " SAGIAORS S N
R ESEE - SACRRAR™ R
C

Tally

{
1

v — vy~
14 R

~
.0

2 - VAR AERA |

4

R/S
R/S

R/S
R/S

EHMTER LOGE
EMTER MO, LOGE

_—

TOTRL ENFT
17540,

MDF'E %_D;:;E;xj.

EHMTER THLLY
1542,

-11. G857 1429

LOGE
BDFT

LOGS
BOFT

LOGE

LOF
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Appendix V -- User Instructions for Program to Calculate Log
Scale and Overrun by International 1/4-Inch
Log Rule

AN _ 777
International 1/4"

MilT] Tally | T Only

Section 1 -- Program Description and Misc. Information

(page 48)
Section 2 -- Program Instructions
(pages 49-50)
Section 3 -- Program Listing

(pages 51-54)

Section 4 -- Sample Run
(pages 55-56)

-47-

I G e




o Y
L i 2t )
. v, Y

Py
1

B e

. A N

PO 0.0 St i g

T Y T W ~r g ——

Appendix V, Section 1
PROGRAM DESCRIPTION

This program calculates board foot scale and percent overrun by the International
1/4-Inch Log Rule. The log data processed is that created by the Log Processing

Program. Data input from the keyboard are mil1l type (odd, even), MLTA, number of
logs to be processed, and mill lumber tally.

If the Individual and Total Option is requested, the output for each log is log
number and individual log scale., For the Total Only Option, the output is total
log scale, logs processed, and percent overrun.

Additional data cards can be introduced and the program will sum log scale to a

new total. In this way log scale and percent overrun for more than 50 logs can
be accumulated.

MISCELLANEOUS INFORMATION

User Defined Keys Labels Used - 3

A Mill Type A,B,C
B  Overrun Calculation
C Total Only Option

Data Registers Flags
00 Type Factor 1 Short Log
01 Current Register 2 Second Half of Long Log
02 iength 3 Total Only Option
03 Small End Diameter
04 Log BDFT
05
06 Number of Logs this Run
07
08 Log Number
09 'LOGS' -- from Log Processing Program Partitioned -~ 479.59 and 399.69
10 Library Module -- any
. Printer -- yes
- Packed log data Cards -- 1 y

59| from Log Processing Program

60 Total Number of Logs

61 Length -- Second Half of Long Log
62 Diameter -- Second Half of Long Log
63 Total BDFT

64 006220239

65 .1854762

66 Mill Type Factor

67 14162137 - 'BDFT'

69 MLTA(ft.)

-48-
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S NN e 2o oo T — e

PROGRAM INSTRUCTIONS

JSTEPS/  PROCEDURE / ENTER /7 PRESS /
1 Clear program memory, and cpP, CLR (0)
display register
2 Enter program using A or B
. A. Key in
3 Enter learn mode LRN (000 00)
g Key in program from listing 2476 00)
3 Exit learn mode LRN 0)
5 B. Read card
3 Insert side one of program card (1.)
- Clear display register CLR (0)
3 Insert side two of program card (2.)
i Clear display register CLR (0)
1! 3 Enter log data
g Insert side three of data card 3.)
5 Clear display register CLR 0)
. Insert side four of data card (4.)
g Clear display register CLR (0)
i! **  FOPTIONAL - Print Total Only c (0)
f 4 tnter mill type loro A Mill type code
. (odd=1, even=0) ‘MLTA'
(0)
' 5 Erter MLTA MLTA(in.) | R/S MLTA(in.)
3 MLTA(ft.)
3 (0)
E' 6 Enter the number of logs to be # logs R/S xx ‘'LOGS'
< processed this run (MAX 50),
- not total
E1 7 Log Data is processed and printed
- Output:
¢ 1. Individual logs - if desired
& log number XX,
2 log scale xxx 'BDFT'
2. Totals
total scale xxx 'BDFT'
total number of logs xxx 'LOGS'
% (479.59)
g
2
3
3

*Output indicated inside parentheses is shown in display register.
is printed.

-49.
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Appendix V, Section 2

/STEPS/

PROGRAM INSTRUCTIONS

/ ENTER /  PRESS

/

DISPLAY* —

Got to step 6

Enter tally
NOTE:

Go to step 84

Ty
T YTy
RO O AR
TR VRN S

CliCai
R

M

8 Process more log data (8A) or
. Calculate overrun for logs
h already processed (8B)

8A Process more log data
Clear display register
Enter log data as in step 3

88 Calculate percent overrun

Additional data can be
entered after step 8B

CLR

tally B

(0)

tally
% overrun '%'
(479.59)

is printed.

Tff”'l'lqn"-.“fx"fTii

.....

*Output indicated inside parentheses is shown in display register.
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Appendix V, Section 3

PROGRAM LISTING

Y

KEY  KEY
NO. CODE SYMBOL

PRESS*

STEP
NO.

KEY

KEY

CODE SYMBOL

PRESS*

STEP KEY
NO.

CODE

KEY

SYMBOL

PRESS*

-

v ke b 0T
£

b e Do Tl el ) g
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X
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key symbol.

This does not include implied 2nd.
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PROGRAM LISTING

STEP KEY  KEY STEP  KEY  KEY STEP KEY  KEY
NO. CODE SYMBOL PRESS* NO. CODE SYMBOL  PRESS* NO. CODE SYMBOL  PRESS*

135 43 PCL 121 o0z 0z 226 43 RCL
127 03 03 igz2 &9 0OF 227 B4 &4
123 85 + 132 00 0o 223 55 =+
139 01 14 154 43 RCL 229 o0z oz
140 235 = 125 01 at 2230 04 4
141 55 = ig9e 25 + 231 &5 =
id42 oz z 187 43 RCL 232 43 RCL
142 85 + 128 08 D& 233 0z 0z
144 43 RCL a2 ¢5 - 224 45 4y
145 0z 0= i9d 05 5 239 032 =
146 385 + 121 o9 9 23 TS5 -
147 = 3 . 1 9z | 3 = 237 4.3 RCL
142 d04 4 193 42 =70 238 E5 £S5
i49 a5 = 124 02 0% 239 55 <+
150 59 INT 195 43 RCL 240 01 1
i1 42 570 126 64 &4 241 08 &
152 &2 &2 197 &5 = 242 83 =
153 43 RCL 193 08 =& 242 43 RCL
154 g2 gz 129 85 = 244 02 o2

- 155 85 + 200 43 RCL =43 33 KE

N 196 01 201 Q2 02 246 25 0+

= a7 5 = 202 &5 = 247 53

" 3 = 203 42 RCL 243 a0 0

~ 9 2 204 03 03 249 04

h 0 = 205 33 He 250 gz

. IHT 206 o1

207 RCL 252 0z

203
209
210
211
212

213

-
N

)+
I
o
pa—y
P}
3 Falt [ )
Fodt 0ol Pole Do o0 Tl P o

-
T
on
g
£ 7T
(WX
A
[}
—

258 02 02

e

e
w7 e
£ s RS

LN W w RS I MO 1 I S SN IS
HU WSRO I G TR T L B 8

¢ T 0 000 e T e 0
IO IO S I ) T VR I =N TR |
[ ]
I
r"_l
n
[x 0
T
n

LIy
[ gX]

n

Nal

Ju

LN

LA
b [0
Pt

Ja

o 215 0 2e) 5% -

216 - 261 05 5

- IMT 217 RCL 262 95 =

= 2 B85 &5 263 58 FI:
g F: 3 85 264 00 00 0

N

(o]
L

A

o

[

y T

in

oz
&5
43
03
=5

BN i a L Y o I SN SOl | RN a0 S Nl 1 I v BN I LR 0 w I N R O RN W R
ol
R e O T | I xS e
1 — O

Rl ol ot YV R SRR RN I e RN Bl | I SO I O B SR

e e S S e e el Tl T g ey i P WP o S U WP R AP U WP VPR GO PO

Q0 =d = =g =) o g g = = ] O TR T O T O 0O

QRN LS N w LA I N PN

Tt Fod0 P o0 P o0 T Pl o
Pt T Pl B oD P e
e ) P

R B R A |

,.-1:' -
+ D5 DT
(K]
" !:l"-
o0
LN 00 PO Pod Pl [
Lo ]
=z

w4
it

3 T

.. J‘-

L)

=
=

O 1 input is different from key symbol. This does not include implied 2nd.
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Appendix V, Section 3

PROGRAM LISTING

STEP
NO.

KEY
NO.  CODE

KEY
SYMBOL

KEY
CODE

KEY

PRESS* SYMBOL  PRESS*

KEY

SYMBOL  PRESS*
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*If input is different from key symbol.
- -53-

This does not include implied 2nd.




'rﬁf'l

Ty

Appendix V, Section 3

PROGRAM LISTING

STEP KEY  KEY STEP  KEY  KEY STEP KEY  KEY
CODE SYMBOL  PRESS* NO. CODE SYMBOL  PRESS* NO. CODE SYMBOL

PRESS*
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*1f input is different from key symbol. This does not include implied 2nd.




Appendix vV, Section 4 Total Only Option
SAMPLE RUN
ENTER PRESS OUTPUT
C
Mill Type A
| ii_T —i
MLTA R/S |
Number of logs R/S L Ons
LOoGs
CLR
Read log data o
Number of 1ogs R/S RS
1a7a, ‘ i
Tally B | 154z,
-17. Sd0i0595
r'.
.
-
.
&
-
2
2
X
b,
t
’..
H
3
3
-
3
y -55-
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Appendix V, Section 4

SAMPLE RUN

Individual and Total Option

ENTER

PRESS

OuTPUT

Mill Type

MLTA

Number of logs

Read log data
Number of logs

Tally

R/S

R/S

CLR
R/S

MLTH

1542,

=17, 540106835

LOGS

BLOFT

BEOFT

EDFT

BOFT

BEDFT

BIFT

LOG=

LOGE:

EDFT

BEDFT

BIFT
LOGS
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Appendix VI -- User Instructions for Program to Calculate Log
Scale and Overrun by Scribner Log Rules
(Scribner, Scribner Decimal-C, and Bureau Scribner)

/D/ /R/
1) Scribner - 1 (2)

Start | Yes | No | Short

/B/ /C/
) Scribner - 2 2)

Scribner version name

Section 1 -- Program Description and Misc. Information
(page 58)

Section 2 -- Program Instructions
(pages 59-62)

a. Running the program
b. Keying in the program

R SRR

Section 3 -- Program Listing
(pages 63-73)

a. Side A -- used by Scribner, Scribner
Decimal-C, and Bureau Scribner

2 rT P r‘,’:',.r&r;",'. B
x. L e A Tt .

b. Side B
i. -~ used by Scribner
ii. -- used by Scribner Decimal-C
iii. -- used by Bureau Scribner

.. c. Side C -- Factor Table for Scribner and

. Scribner Decimal-C and Factor
Table for Bureau Scribner

Side D -- Used by Scribner, Scribner
Decimal-C, and Bureau Scribner

M YOS
a

Section 4 -- Sample Run
(pages 74-82)
i -~ Scribner

yor ey

S I AN

i%. -- Scribner Decimal-C
jji. -- Bureau Scribner

-
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Appendix VI, Section 1
PROGRAM DESCRIPTION

This program calculates board foot scale and percent overrun by three versions of

the Scribner Log Rule. The log data processed is that created by the Log Process-
ing Program, Data input from the keyboard are mill type (odd, even), MLTA, number
of logs to be processed, and mill lumber tally. These inputs are prompted for by

the program,

The three versions of the Scribner Log Rule available in this program are Scribner,
Scribner Decimal-C, and Bureau Scribner. Scribner refers to the original Scribner
rule as developed by Rev. Scribner. Scribner Decimal-C is the version recognized
by the Forest Service. Bureau Scale is a variant of Scribner Decimal-C recognized
by several scaling bureaus for use west of the Cascades. A1l versions require
starting with the mag card labeled in the left corner followed by the mag card

for the specific version desired as the instructions indicate.

If the Individual and Total Option is requested, the output for each log is log
number and individual log scale. For the Total Only Option, the output is number
of logs processed, total 1og scale, and percent overrun,

Additional data cards can be introduced and the program will sum log scale to a new
total. In this way log scale and percenc overrun for more than 50 logs can be
accumulated.

MISCELLANEQUS INFORMATION

User Defined Keys Labels Used - 6

A Start Program A,8,C,D,E,E!

B More Logs

C Overrun Calculation

D iotal Only Option

E Label

E' Label

Data Registers Flags

00 Length 1 Total Only Option
01 Diameter and Register 2 Mill Type

02 Log Number

03 Current Register

04 14162137 = 'BDFT'

05 27322236 = 'LOGS'

06 1731371735 = 'ENTER'

07 Total Number of Logs

08 Total BDFT

09 MLTA(ft.) Partitioned -- 479.59, 399.69,
10} and 159,99

. |- Packed log data %;?::;{ T?dslg -- any

59 from Log Processing Program Cards -- 2 from a possible total of 4
w0, First card contains sides A and D

. Second card contains sides B and C

. I Factors for computing Scribner Scale for one of the three versions

96!

66 'ENTER' -- temporary

67 Number of Logs -- temporary
68 Total BDFT -- temporary

69 MLIA(ft.) -- temporary
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Appendix VI, Section 2a

PROGRAM INSTRUCTIONS

WY W% - e % e w = =

/STEPS] PROCEDURE / ENTER 7 _PRESS 7 DISPLAY*
1 Clear program memory, and display CP, CLR (0)
register
2 Enter program using method A or B
A. Key in
NOTE: Due to limited space
two magnetic cards will be
required to record and run
this program. There are
special instructions at the
end of the program instructions
(Section 2b)
B. Read card
Insert side A of program card (2.)
Clear display register CLR (0)
3 Enter log data
Insert side 3 of data card (3.)
Clear display register CLR 0)
Insert side 4 of data card 4,)
Clear display register CLR (0)
*% OPTIONAL - Print Total Only D (0)
4 Start program A 'ENTER MILL TYPE'
(0)
5 Enter mill type lor0 R/S Mill type code
(odd=1, even=0) 'ENTER MLTA'
(0)
6 Enter MLTA MLTA(in.) ]| R/S MLTA in.;
MLTA(ft.
'ENTER NO. LOGS'
(0)
7 Enter the number of logs to be # logs R/S # logs
processed this run (MAX 50), 'ENTER B, C*
not total (0)
8 Enter mag card with version of
Scribner desired
Insert side B of program card (1.)
Clear display register CLR - (0)
Insert side C of program card 2.)
Clear display register CLR (0)
9 Continue R/S

*Output indicated inside parentheses is shown in display register.

is printed.
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Appendix VI, Section 2a

PROGRAM INSTRUCTIONS

/STEPS/ PROCEDURE / _ENTER _/ PRESS 7 DISPLAY*
10 Log Data is processed and
Individual log data is printed
if desired
Output ~ if desired
log number XXX
log scale xxx ‘BDFT'
'ENTER D'
(0)
1 Tabulate totals
Insert side D of program card 1.)
Clear display register CLR 0)
Continue R/S *TOTAL'
xxx 'LOGS’
xxx 'BDFT®
*MORE LOGS?'
'B=YES'
'C=NO’
(0)
12 Process more log data (12A) or
Calculate overrun for logs ~
already processed (12B)
12A } Process more log data
Continue B 25?TER LOGS'
Enter log data as in step 3
Continue R/S ZE?TER A’
0
Insert side A of program card 22.)
Clear display register CLR 0)
Continue R/S 'ENTER NO. LOGS'
(0)
Go to step 7
12B | Calculate percent overrun
Continue C *ENTER TALLY'
Enter tally tally R/S tally

NOTE: Additional data can be
entered after step 12B
Go to step 12A

% overrun ‘OR'
(% overrun)

*Qutput indicated inside parentheses is shown in display register.

is printed,
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Appendix VI, Section 2b

-

v ETTTRT

R W W T w

Special Instructions for Keying in Program

This program is divided into
3 segments. Please follow
the directions carefully.

PROGRAM INSTRUCTIONS

/STEPS/ PROCEDURE / ENTER /  PRESS / DISPLAY*
1 Segment 1 - Side A
A Clear program memory and display CP, CLR 0
register
B Set program pointer GTO
250 0
C Enter learn mode LRN 240 00
D Key in steps from listing for 446 00
side A
E Exit learn mode LRN 0
F Reset program pointer RST 0
G Record segment 1 on bank 2 of
a magnetic card
Indicate program bank 2 to be 2 WRITE
written
Insert second side of blank 2.
card
H Label bank 2 of card - "A"
2 Segment 2 - Sides B and C
A Select version to be keyed in --
B and C must be for the same
version
B Clear program memory and display CP, CLR 0
register
C Enter learn mode LRN 000 00
D Key in steps from listing for 180 00
side B (for selected version of
Scribner)
E Exit learn mode LRN 0
F Repartition calculator memory 10 opP
17 159.99
G Store factor table in data factor STO
registers from listing for side C | register factor
(for selected version of Scribner)
H Repartition calculator memory 6 opP
17 479.59
- I Clear display register CLR 0
% J Reset program pointer RST 0

O TLaTe Y Y Y MW e v w

*OQutput indicated inside parentheses is shown in display register.

is printed.
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g! Appendix VI, Section 2b

PROGRAM INSTRUCTIONS

eTTwew——

/STEPS/ URE / ENTER /  PRESS / DISPLAY*

K Record segment 2 on banks 1 and 2

of a second blank magnetic card

(not the same card as segment 1)
Indicate program bank 1 to be 1 WRITE
written
Insert first side of blank card 1.
Indicate program bank 2 to be 2 WRITE

n written

" Insert second side of blank car% 2.

h Label bank 1 of card - "B"

Label bank 2 of card - "C"

w
=r

3 Segment 3 - Side D

the first magnetic card
(the other side of the card
with segment 1)
Indicate program bank 1 to be ] WRITE
written
Insert first side of blank card 1.
G Label bank 1 of card - "D"

A Clear program memory and display CP, CLR 0
register
B Enter learn mode LRN 000 00
L C Key in steps from listing for 240 00
- side D
o D Exit learn mode LRN 0
- E Reset program pointer RST 0
F F Record segment 3 on bank 1 of

4/ \ B/
(1) Scribner - 1 (2)

Start | Yes | No | Short

%l) Scribner - 2 (2

Scribner version name

Y [t MMM § LA DA L
5 ENCAS AN } ERERER O N .
- PP . o P L e T a ’. e &

*Qutput indicated inside parentheses is shown in display register. A1l other output
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1f input is different from key symbol. This does not include implied 2nd.
-63-




T *‘ R A
. PRI e
i T

i@

CiaCnl A 2 £ A
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PROGRAM LISTING
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*1¢ input is different from key symbol,
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This does not include implied 2nd.
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‘j Appendix VI, Section 3bi
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*If input is different from key symbol. This does not include implied 2nd.
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This does not include implied 2nd.
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PROGRAM LISTING
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*If input is different from key symbol. This does not include implied 2nd.
-68-

PRSP e PR Py P R A I S I O P




Eah

Appendix VI, Section 3biii

PROGRAM LISTING

A = SN SAE
- K v - B

STEP KEY  KEY STEP  KEY  KEY STEP KEY  KEY
CODE SYMBOL  PRESS* NO. CODE SYMBOL  PRESS* NO. CODE SYMBOL  PRESS*

=
(=)

v.‘ﬁvv—vw-v-v Y r—

v

Rk F POl precsy f
Xl

" 'vir.‘.ﬂﬁv"\"rv‘-" .,
’ . . L A M R

PPy

A |

att.L L

4

gF 03

4 ™
17 047

S

INT 091
GTO 032

T

ot
e ] O fa

LR

L4

()
e N
)

e ISy 1

;;, g
a3 v 1
iz 3 ORCs RCL Ind 042 00 an 0 09s &y IFF If fig
DUE 03 03 43 57 57 o940 a1 1
¥gi 5s = 0=g 550 = 095 04 a1 1
05 03 3 %1 az oz 09s 12 12
R 22 IHY asz a5 = 97 a2 W7
Q07 22 L0OG 053 S9 INT IRRET- S D W
e 95 = 054 &5 = 099 44 SUM
Qs 42 570 055 nz oz 1g gz Gz
o0 01 0f 058 95 = 11 43 RCL
DLl 22 IHY 057 42 5TO 2 0z Az
?,g 59 IHT 052 00 o 3 93 PRT
L B3 D59 22 08T 34 43 REL
R 01 i 00 ] i 15 14 a4
?;5 d0 0 osl 0% 05 e &9 0OF
¥'5 oo 0 Os2 22 MY oy 04 04
g ? 75 O3 77 GE X>t s 32wt
U8 43 RCL 04 01 0t 17 0% &9 OF
R T L= Ty 0ss 25 25 08 s
g0 9% = OLE 47 ROL i 98 RADY
3 32 FI ey 01 01 i &9 OF
R a1l 0y 1 Osa 285 ] 23 23
o a2 EE D=2 0 i 4% RCL
y -} a0 1 Kje]

e I TS S B

1 a0
-+ [}

I
t

A WO § ¥ <4 I

-1
]

FC= RCL Ind

CON W R I Ol B ORI O
-
1

L
T

-
]
[}
p—
[}
.

1T

N
[N}
e
i
-
[}

4

Sy
Al

[

-
S RN A S N
aa
{0
(]
Lo}
_d

t T L

et

Tt
—
[

1
t
1
]

P b g
[}
= 0

R e
bt
]

T o

RN IR s S 1 I OROTK N YR )

D)
[}
FR Doy Bl
3L 00 g T L a0 T e
)
8 —=
T
I [

x 55 = o 0o oo & oo 0o 0
7 04 4 ne 5 = 2 oz oz

034 22 1My ey 2 Fle 2 0 &

i S 25 LOc NS 000 0 o 32 Wt

e 98 = 02 * EE 43 RCL

04y 59 JHT RES THY

iR

42 57 LS

D]
T il l:-:l [ R )

LI PR I ) S IO W A Y W

DRy R S o O AV AV B
m
—

42 0z oz
234 00 0o g

S S0 =0

iy

P et b b e b e et b et ke e bed Gk ke bede ek e e ke ok b ke ks ks ok ok porde ook ok s fools oot s
o ;

10 X R IHY A0 FF O GE
040 43 RCL Q6 3100 00 0zt
g1 000 00 v S 2 86 B
d4x 37 IFF If flg R ] 1 iz 75
) [ i 40
45

8 0

oo

T

r

“If input is different from key symbol. This does not include implied 2nd.
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PROGRAM LISTING
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SAMPLE RUN

.Total G: Option

ENTER

PRESS

ouTPUT

Mill Type

MLTA

Number of logs

Read Sides B and C
Read Side D

Read log data

Read Side A
Number of logs

Read Sides B and C
Read Side D

Tally

R/S

R/S

R/S

R/S
R/S

R/S

R/S
R/S

R/S
R/S

R/S

EHTER MILL TYFE
.

EHMTEE MLTA

e &

EHTER HO. LOGS

EHTER Bs C
EHTER D

TOTAL

114N

1375,
MORE 1.0G57
E=YES
C=HO
EHTER LOGS
ENTER A
ENTER HO. LOGE

EHTER Bs ©
EHTER D

TOTAL

=)

.
-t

1

MORE [.0G37

E=%YES

C=H0

EHTER TRLLY
1542,

~16. 15002157

! 4 e

LOGS

LOGE
BDFT

LOGS

LOGS
ELFT
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Appendix VI, Section 4i Individual and Total Option

SAMPLE RUN

ENTER PRESS | OuTPUT

A EHTER MILL T+FE
Mill Type R/S .

EHTER MLTH
MLTA R/S 3

EMTER HO. LOGS
Number of logs R/S 3. LOGE

EHTER Es» ¢
Read Sides B and C R/S

z09 ELFT
S50 BELFT

130 SEOFT
S
232 EDFT

EHTER T
Read Side D R/S

TOTAL
e LEGs

EDFT

MORE LOGSY
E=YES
C=H0O
B EHTER LOGS
Read log data ' R/S
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Appendix VI, Section 4i Individual and Total Option

SAMPLE RUN (Continued)

3
b
:~

'
Ay
B
-
.-

ons ENTER PRESS | OuTPUT

] EHTER H
Read Side A R/S EMTER HO. LOGE

Number of logs R/S LOGsS
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EHTER EBs ©
Read Sides B and C R/S
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Read Side D R/S EHTER I
TOTHL

LOGS 1
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MORE LOGS?
E=YES
C=HO
c EMTER THLLY
Tally R/S 1542,
-1/, 185003157 =0OR

0 T CAJREANS S 1aa
oLt et MO

. Lt S A
s L R T

e

STy

NN '

. e .
O T

M i e
]

.

LT IRIR I |
e o

”‘v-‘_ ey o/ A A AR v

"’ U] :“1'.‘ . KRR LR -x‘ -' -.A" .‘- 3 .
2 .l. O AADA L “ SRR
P A P T ) a2 B W= 8 .~ a0 g T - N

,.
_—
.




Appendix VI, Section 4ii Total Only Option

SAMPLE RUN

- ENTER PRESS | OUTPUT

h Mill Type R/S o

MLTA R/S s

=
[
ASCE T

5 EHTER ®O. LOGES

Number of logs R/S g LOGS
EHTER Bs
Read Sides B and C R/S
EHTER D
Read Side D R/S
TOTAL
T LOGS
1270, ETE

HORE (0557

E; - =.§-’ — X:

B EHTER LOGE

Read log Data R/S
EHTER A

Read Side A R/S ERNTER HO. LIOSE

Number of logs R/S 2. LOGs

EHMTER E»

3 Read Sides B and C R/S EMTER T

. Read Side D R/S

3 TOTAL

k T Lacs
- 1=, EDFT

RS A | SLARGRA LS
(]
m
5
m
mom
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I
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Tally R/S 1547,

A =15, CAYF0452 ROR
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Appendix VI, Section 4ii Individual and Total Option
SAMPLE RUN
ENTER PRESS | OUTPUT
]
A EMTER MILL TYFE
Mill Type R/S .
EMTER HMLTH
MLTA R/S 3
oz
EHTER HO. LOGES
Number of logs R/S T LOoGs
EMTER EB. C
Read Sides B and C R/S
1.
340, BOFT
10, EDFT
50, EDFT
4.
130, BDFT
3.
20, BOFT
EHTERE D
Read Side D R/S
TOTAHL
. LOG=
1370, BOFT
MOEE LOGS?
B=YES
C=NH0O
B EHMTEFR LOGS
Read log Data R/S
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t! Appendix VI, Section 4ii Individual and Total Option

SAMPLE RUN (Continued)

ENTER PRESS | OUTPUT

EMTER A
Read Side A R/S EMTER HO. LOGE

Number of logs R/S 2. LOGS
EMTER Eax
Read Sides B and C R/S
1'
1=20. BLFT

2400, EDFT

& EHTER T
be Read Side D R/S
TOTAL
T LOGS
1230, ELFT

MOREE LOGS?
E=YES
C=HO

¢ EMTER THLLY
Tally R/S 1542,
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Appendix VI, Section 4iii

SAMPLE RUN

Total Option Only

ENTER

PRESS

OUTPUT

Mill Type

MLTA

Number of logs

Read Sides B and C
Read Side D

Read log Data

Read Side A .
Number of logs

Read Sides B and C
Read Side D

Tally

R/S

R/S

R/S

R/S
R/S

R/S

R/S
R/S

R/S
R/S

R/S

EHTER MILL TYFE
.

EMTER MLTH

0.2

EMTER HO. LOGE
S LOGS

EHTER EBEx
EHMTER I

TOTHL
3. LOGS
1220, EOFT

MORE LOGES?
BE=YEZ

C=HO

EHTER LOGS

ENTER A
EMTER MO, LOGS
z. LOGS
ENTER Er C
ENTER T
TOTAL

LOGS
BETFT

D |

1720,

MORE LOGS?
E=YES
C=ND
EMTER TALLY
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Appendix VI, Section 4iii Individual and Total Option

SAMPLE RUN

ENTER PRESS | OUTPUT

-

5 A EHMTER MILL TvEC
‘ Mill Type R/S

[ EHTER MLTH

MLTA R/S ST T

Number of logs R/S ST e o

h
f
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Read Sides B and C R/S BOoERs O
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. 20, ELFT

Read Side D R/S

IR MV R

Read log Data R/S




Appendix VI, Section 4iii Individual and Total Option
SAMPLE RUN (Continued)
ENTER PRESS | OUTPUT
EHTERE H
Read Side A R/S EMTER HO. LOGS
Number of logs R/S 2 LOGS
EMTER Bs
Read Sides B and C R/S
1.
120, EDFT
240, EDFT
EHMTER T
Read Side D R/S
TOTAL
T LOGs
1730, ELOFT
MORE 1.0GE7
E=%YES
C=HDO
C EMTER THLLY
Tally R/S 1542,

-13. 37073852 “OR




